Background: G. divaricata (L.) DC belongs to genus the Gynura Cass which is a kind of perennial herb that has good
Introduction
It is a well-known fact that traditional Chinese medicine (TCM) plays a significantly high role in the modern pharmaceutical industry. It has been used for the treatment of many diseases for several thousands of years because of its high pharmacological activity, few or no side-effects, and low toxicity. Numerous studies have confirmed that TCM has been proved to have a rich scientific connotation. A school of TCM has developed in global traditional medicine because of its reliable curative effect. Therefore, TCM has held and still holds an important position in primary healthcare in China and it is also appreciated in other countries because of its thousands-year-old tradition. In TCM, the so called a fairy grass, G. divaricata, has attracted a great deal of attention in recent years. most famous traditional Chinese medicinal herbs and is usually used for the treatment of bronchitis, pulmonary tuberculosis, kink cough rheumatism, pertussis, sore eye, toothache, rheumatic arthralgia and diabetes (Chen et al., 2009b ; Ye et al., 2009) . G. divaricata is a medicinal and edible plant in folk medicine and the roots, stems and leaves can all be used as Chinese medicine. The literature has reported some alkaloids, flavonoids, phenolic acids, terpenoid, steroids, nucleosides, polysaccharides, fatty acid and phytosterols from the plant (Roeder et Bing-Qing Xu, the first author of this review, took the picture. It can be planted throughout the year; April to September is the best period to seed and transplant G. divaricata. However, the branch cutting of the plant is more widely used so far (Yang and Liu, 1998) . As long as the soil is kept moist after cutting propagation, G. divaricata can survive for 15 days. In addition, the regeneration capacity of G. divaricata is so strong that it could be harvested several times after one-time cultivation. The mature stems from strongly maternal plant can be used as cuttings. Moreover, the stem cuttings need to be 15 cm long, with 5 to 10 leaves. The optimum growth temperature of G. divaricata is 20-30C. It grows well in sunny places under the condition that soil is abundant in organic matter. To ensure the high yield and high quality of G. divaricata, plants need full sun and good drainage. 
Folk Application
G. divaricata is a medicinal and edible plant in folk and the roots, stems, and leaves can all be used as medicine. It has antipyretic, cooling blood*, promoting blood circulation, relieving pain, stanching bleeding and other effects (Liu et al., 2014) . The plant has been used for the treatment of bronchitis, pulmonary tuberculosis, mastitis and other diseases for a long time. Some folk remedies gathered by us have been listed in Table 1 . Furthermore, G. divaricata was found to have high contents of crude protein, crude fibre, vitamin C, minerals and so on, which demonstrates the plant's nutritional value as a vegetable (Yang and Guo, 2003) . The fresh shoots of G. divaricata are used to make soup in folk medicine and eaten once every two or three days, which can improve insomnia, stomach trouble, diabetes mellitus, hypertension and hyperlipaemia. The stems and leaves can also be brewed into tea for the treatment of diabetes. In addition, people of Zhuang in China are fond of making soup with tender branches and leaves of G. divaricata for eating. The combination of fresh branches and leaves of G. divaricata with pork is also used to make savoury dishes with crisp and tender taste and abundant nutrition. 
Chemical Constituents
The rich medicinal value of G. divaricata attracts more and more scholars' attention so that they began to study the chemical composition of the plant. Therefore, the chemical constituents of this plant were summarized. At present, studies have shown that G. divaricata mainly contains alkaloids, flavonoids, phenolic acids, terpenoids, polysaccharides, aliphatic compounds, and so on.
Two kinds of pyrrolizidine alkaloids from G. divaricata have been separated (Roeder et al., 1996) : integerrimine and usaramine. Alkaloids of the pyrrolizine family are widespread in nature, occurring in over 150 plant species and nearly 70 genera (Mattocks, 1986) . Extensive pharmacological investigations of the pyrrolizidine alkaloids have shown that many are acute hepatotoxins, while others exhibit carcinogenic properties (White et al., 1992 ). Twenty-four chemical components of volatile oil in G. divaricata, which are shown in Table 2 , have been described by Qin et al. with the gas chromatography-mass spectrometry (GC-MS) method (Qin et al., 2006) . The main components of volatile oil are cubenol (19.78%), spathuleno (12.24%), delta-cadinene (11.79%), cedrene (6.38%), beta-caryophyllene (5.77%), gamma-elemene (4.93%), phytol (4.88%), alpha-caryophyllene (4.77%), perilla aldehyde (3.65%), beta-farnesene (1.97%), ledol (1.78%), n-hexadecanoic acid (1.47%), copaene (1.22%) and 2-undecanone (0.91%).
In summary, the classification and molecular structures of the main compounds in G., divaricata can be seen in Table 3 . 
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Flavonoids
Several flavonoid compounds have been isolated from G. divaricata (Wan et al., 2011a) . As shown in Figure 2a, 5 kg of the G. divaricata powder was extracted twice with 60% ethanol. The extracts were combined and evaporated to dryness. The dry extract was subjected to liquid-liquid extraction with chloroform, EtOAc and n-BuOH, and afford a chloroform fraction (CHCl 3 Fr; 31.2 g), a EtOAc fraction (EtOAc Fr; 56.5 g) and a n-BuOH fraction (n-BuOH Fr; 89.5 g), respectively. The EtOAc Fr was chromatographed using flash column on a silica gel step-gradient eluted with different ratios of chloroform-methanol, and the eluted fractions were combined on their TLC pattern to yield 8 fractions in which fractions-4, -6 and -7 were used for further separation. The fraction-4 was chromatographed on a Sephadex LH-20 column eluted with chloroform-methanol to yield compounds quercetin (1) and kaempferol (2) . The macroporous resins to enrich the flavonoids from G. divaricata under the optimal conditions. After treatment with HPD-100 resin, the flavonoids content was increased more than 6-fold, with a recovery yield of 85%. Compared to traditional separation methods of the flavonoids in G. divaricata, this purification method is better because of its lower cost, higher efficiency. Therefore, it may provide scientific references for the massive flavonoids production from G. divaricata extracts for its medicinal use.
Phenolic Acids
Chen et al. have separated some phenolic acids from G. divaricata (Chen et al., 2014) . As shown in Figure 2b , 7.5 kg of dry G. Divaricata aerial parts were extracted twice with 80% ethanol at 70°C to acquire 900 g of crude extract after evaporation to dryness. The crude extract was dissolved in water (4.5 L) and partitioned with n-hexane, EtOAc and n-BuOH successively. The different fractions were concentrated to afford an n-hexane fraction (n-hexane Fr), an EtOAc fraction (EtOAc Fr; 47.5 g) and an n-BuOH fraction (n-BuOH Fr), respectively. The EtOAc Fr was subjected to silica gel column chromatography eluting with a gradient solvent system (n-hexane/EtOAc/acetone). EtOAc Cuvelier et al., 1992). It is generally known that the diabetogenic action of streptozocin can be illustrated as free radical caused toxicity particularly to pancreatic β-cells. And antioxidants, the free radical scavenger, are considered to be the potential cure for diabetes (Matsushige et al., 1996) . Thus, with this background, we could conclude that G. divaricata is of prominent antioxidant capacity. 
Antitumor
Flavonoid compounds, a large group of secondary metabolites in higher plants (Gattuso et al., 2007) , are known to 
Prospective
G. divaricata has been gradually developed into a high-grade vegetable produced by artificial cultivation from a wild vegetable since the middle of the 1990s. It is easy to grow, maintain and harvest. The whole plant can be applied, which has good effect on many diseases. In addition, it is a kind of medicinal and edible plant with rich nutrients and special healthcare functions so that many Chinese people like using it to make dishes. The manuscript systematically summarises the folk application, the main chemical components, the extraction and separation methods of main chemical components and pharmacological effects of G. divaricata for the first time, which provided a foundation for the further research of G. divaricata.
Currently, diabetes mellitus has become the third major world public health problem after cardiovascular disease and tumours. Folk medication experience and modern research all suggest that G. divaricata has obvious hypoglycaemic and hypolipidaemic effects.
At present, great progress has been made in the research of extraction, identification, and pharmacological action of the G. divaricata chemical components in China. However, the pharmacological action mechanism of this medicinal plant has not been deeply studied. Therefore, strengthening the basic research of the G. divaricata in these areas is of great significance to the development of new medicinal resources and medical care. 
